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(57) ABSTRACT 

Amotor driven stapler in Which there are no fears of cutting 
off and need for loosed part of the lead Wires of photo sensor 
for detection of sheets to be bundled, is provided. The stapler 
comprises a driving out portion from Which a stapler is 
driven out; a table 42 Which forWardly and backWardly 
reciprocates; and a clincher Which is disposed on the table 42 
so as to put and hold a pile of sheets to be bundled betWeen 
itself and the driving out portion When the table 42 forWardly 
moves and at the same time a stapler is driven out from the 
driving out portion against the pile of sheets, and to clinch 
the front end portions of the staple Which penetrate through 
the pile of sheets, Wherein a photo sensor 50 is disposed in 
the other side of table 42 opposite to the driving out portion; 
and one or more through holes 48 are arranged in the table 
42 in order to guide the emitted light beam from a light 
emission diode 51 of the photo sensor 50 to the pile of sheets 
and to guide the re?ected light beam from a surface of the 
pile of sheets to a light receiving diode 52 of said photo 
sensor 50. 

5 Claims, 7 Drawing Sheets 
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Fig. 1 
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Fig. 5 
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Fig. 6 (A) 



U.S. Patent Nov. 26, 2002 Sheet 7 0f 7 US 6,484,921 B2 

Fig. '7 
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STAPLER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a stapler Which is dis 
posed to a copying machine and so on. 

2. Description of the Prior Art 
Heretofore a motor driven stapler is Well knoWn Which 

comprises, a driving out portion from Which a stapler is 
driven out, a table Which forWardly and backWardly recip 
rocates and a clincher Which is disposed on the table. In the 
motor driven stapler of this kind, a pile of sheets to be 
bundled is put and held betWeen the driving out portion and 
the table When the table forWardly moves, and at the same 
time a staple is driven out from the driving out portion 
against the put and held pile of sheets, then the front end 
portions Which penetrate through the pile of sheets are 
clinched by the clincher. 

For the motor driven stapler of this kind, a photo sensor 
of re?ecting type is disposed for detection if the pile of 
sheets is put on the table. 

The photo sensor gives an order for the table to forWardly 
move and to drive out the stapler from the driving out 
portion by the driver When it detects the pile of sheets, and 
prevents useless driving out. 

HoWever, because the photo sensor is disposed in the table 
and a lead Wire for the photo sensor is compelled extending 
and loosening in every reciprocal movement of the table and 
the lead Wire must be given a loosed portion. Due to this fact, 
a problem arises that the lead Wire is torn When it touches 
With a corner of the stapler body unless it is not covered With 
protector to protect the loosening portion, and it makes the 
regarding portion bombastic. 

SUMMARY OF THE INVENTION 

The object of the invention is to provide a stapler in Which 
there are no fears for a cutting of the lead Wire or need for 
loosed part of the lead Wire of photo sensor for detection of 
sheets to be bundled. To attain this object according to one 
aspect of the present invention, a stapler comprising a 
driving out portion from Which a stapler is driven out; a table 
Which forWardly and backWardly reciprocates; and a 
clincher Which is disposed on said table so as to put and hold 
a pile of sheets to be bundled betWeen itself and said driving 
out portion When said table forWardly moves and at the same 
time a stapler is driven out from the driving out portion 
against the pile of sheets, and to clinch the front end portions 
of the staple Which penetrate through the pile of sheets, said 
stapler characteriZed in that a photo sensor is disposed in the 
other side of said table to said driving out portion; and one 
or more through holes are arranged in said table in order to 
guide the emitted light beam from a light emission portion 
of said photo sensor to the pile of sheets and to guide the 
re?ected light beam from a surface of the pile of sheets to a 
light receiving portion of said photo sensor, is provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exemplary perspective vieW of stapler accord 
ing to the present invention Which is disposed to a post 
processing apparatus of copying machine. 

FIG. 2 is an explanatory cross sectional side vieW to shoW 
the relation betWeen stapler body and base plate thereof 
Which are disposed on the top portion of a post processing 
apparatus. 
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2 
FIG. 3 is an explanatory cross sectional side vieW to shoW 

the stapler body of FIG. 2. 
FIG. 4 is a front vieW to shoW a stapler body. 

FIG. 5 is a perspective vieW to shoW a table. 

FIG. 6(A) is a side vieW to shoWn the positional relation 
among a pile of sheet, table and photo sensor. 

FIG. 6(B) is a plan vieW to shoW the positional relation 
among a pile of sheets, table and a photo sensor. 

FIG. 7 is an explanatory side vieW of stapler body Which 
is turned doWnside up. 

DETAILED DESCRIPTION OF THE 
EMBODIMENT 

Hereafter an embodiment of the stapler according to the 
present invention Will be explained With reference to the 
draWings. 

In FIG. 1 reference numeral 10 denotes a post processing 
apparatus disposed to a body of copying machine 11. In the 
post processing apparatus 10, an upside doWn type stapler 12 
is disposed for binding a pile of printed sheets Which is 
discharged from the copying machine body 11 With the 
surface of copied side doWn. On the top surface of post 
processing apparatus 10, another upside doWn type stapler 
20 is also provided. A stapler body 40 of the stapler 20 
(Refer to FIG. 2 to FIG. 4) has quite the same structure to 
that of the stapler body of stapler 12 (not shoWn) because the 
same kind of stapler is employed. 
As shoWn in FIG. 2 to FIG. 4, the stapler 20 comprises a 

base plate 21 Which is ?xed on a top board 13 of the post 
processing apparatus 10, a bracket 30 Which is rotatably 
attached on the base plate 21, a stapler body 40 Which is 
?xed on the bracket 30 and a cartridge 60 (Refer to FIG. 7) 
Which is removably loaded to the stapler body 40. 

The base plate 21 has a base board portion 22 Which is 
?xed by screWs N1 on the top board 13 of post processing 
apparatus 10, and plates 23, 23 are formed Which are 
standing from both ends of the base board portion 22. The 
plate 23 is formed to have an U-shaped cross section and 
having support pillar board portion 24 and arm board portion 
25 Which is extending from upper portion of the support 
pillar board portion 24 to frontWard (leftWard in FIG. 2). 

The bracket 30 has a ?at board portion 31 Which is ?xed 
by screWs N2 on bottom Wall portion 41A of a case 41 of the 
stapler body 40, and attachment piece 32, 32 are formed to 
hand over from both ends of the ?at board portion 31. 
Respective loWer portions 32K of attachment pieces 32 are 
supported by a shaft 34 at the front end portion of arm board 
portion 25 of the base plate 21, and they are rotatable around 
the shaft 34. 

In the above described structure, the stapler body 40 is 
attached to the base plate 21 in order to turn around the shaft 
34, and to be in a posture of doWnside up. 

The stapler body 40 is arranged to be ?xed by L-shaped 
a stopper (?xing means) 70 Which is made of magnet on the 
position shoWn in FIG. 2 to FIG. 4. The stopper 70 is 
attached to the base board portion 22 of base plate 21, and 
magnetically attracts the stapler body 40 facing to contact 
together With a top portion of support board 54, Which is 
explained later and to ?x the stapler body 40. When the 
stapler body 40 is ?xed by the stopper 70 on the position 
shoWn in FIG. 2 to FIG. 4, a micro sWitch (detecting means) 
39 is arranged to detect the presence and ?xing of the stapler 
body. The micro sWitch 39 is disposed at the inside portion 
of arm board portion 25 of the base plate 21, it is arranged 
to be turned on by a concave portion 32A of the attachment 
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piece 32 of bracket 30, by this turning on the presence and 
?xing of stapler body 40 is detected. 
An upper cover 35 is attached to the bracket 30, a concave 

portion 35A is formed at a back portion of the upper cover 
35 and for manual operation ?ngers are put on at the concave 
portion. The reference numeral 36 denotes a support plate on 
Which a pile of sheets T to be bundled is put, the reference 
numeral 37 denotes a cover Which is attached at upWard of 
the support plate 36, and is ?xed on the support plate 36 
through a support portion Which is not shoWn. 

In the stapler body 40 there are provided a driving 
mechanism (not shoWn) Which drives sheet of staples (not 
shoWn) stored and piled in a cartridge 60 to a driving out 
portion 40A, a driver (not shoWn) Which forWardly and 
backWardly reciprocates to drive out the staple from the 
driving out portion 40A, and a table 42 having a clincher 
(not shoWn) Which clinches the front end portions of driven 
out staple. 

According to the structure that the stapler body 40 is 
attached to the base plate 21 in doWnside up position, the 
cartridge 60 is disposed over the table 42 and the table 42 is 
disposed under the cartridge 60, then the staple is driven out 
from upper side to loWer side of the table 42. 

Table 42 is arranged to be reciprocated upWardly and 
doWnWardly by rotational movement of a link member 43 
around a shaft 44. A roller 45 is disposed in upper portion of 
the link member 43, and a cam Which is not shoWn in the 
?gure, is contacting With the roller 45, then the link member 
43 is arranged to rotate around the shaft 44 by the rotational 
movement of the cam. 

An opening 46 is formed on the upper surface of table 42 
as shoWn in FIG. 5, into Which legs of staple are inserted 
after penetrating the pile of sheets T to be bundled, and the 
clincher (not shoWn) is disposed under the opening 46, by 
Which the legs of staple are clinched. A concave portion 47 
is formed at the back of opening 46 on the upper surface of 
table 42 and tWo through holes 48, 48 are formed in bottom 
portion 47A of the concave portion 47, and optical ?bers 
49A, 49B are disposed in the through holes 48, 48. 
Aphoto sensor 50 is disposed at loWer part of the table 42 

for detecting if a pile of sheets T is put on the table 42 or not. 
This photo sensor 50 consists of light emission diode (light 
emission portion) 51 and light receiving diode (light receiv 
ing portion ) 52, the light emission diode 51 is arranged to 
confront With a loWer end of the optical ?ber 49A, and the 
light receiving diode 52 is arranged to confront With a loWer 
end of the optical ?ber 49B. The photo sensor 50 is attached 
to a support board 54 Which is formed so as to project 
forWardly from a front end of the top board 41B of case 41 
of the stapler body 40. 

Guide pins 55, 55 are arranged to stand and guide the pile 
of sheets T as shoWn in FIG. 6, and the guide pins 55, 55 are 
located in the positions that the front ends of guide pins are 
contacting from outside With an extending line of a common 
tangential line of back ends of the through hole 48 and 48 so 
that a distance betWeen the guide pins is much larger than 
that of betWeen the through holes. They are arranged When 
a pile of sheets T to be bundled is inserted and contacts With 
both guide pins as shoWn by the dotted broken line or the 
double dotted broken line, so that he top surfaces of optical 
?bers 49A and 49B of through holes 48 and 49 are covered 
With the sheets and confronts With the bottom surface of the 
pile of sheets T. 

Hereafter the operation of stapler With above described 
structure Will be given. 
A copied paper Which is pressed by the copying machine 

11 is discharged to the post processing apparatus 10 With the 
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4 
copied surface doWn. In case When all the copied papers are 
bundled, the pile of sheets is bundled by stapler 12 as usual 
in the prior art technique and it goes to be discharged at the 
discharging tray 14. 

In case When all the copied papers are not bundled, the 
copied paper is discharged at the discharging tray 14 With 
the copied surface doWn. 

In case When only desired some of the copied paper 
among all are to be bundled, the desired some of copied 
papers are put on the support plate 36 With their copied 
surface up and inserted so as to contact With both guide pins 
55 and 55 as shoWn in FIG. 6(B) by the dotted broken line 
or the double dotted broken line. 

On the other hand, a light emission diode 51 of the photo 
sensor 50 is lighted and the light beam is projected upWard 
through the optical ?ber 49A in the table 42 from the top end 
of optical ?ber 49A. The projected light beam from the top 
end of optical ?ber 49A is re?ected by outer surface of the 
pile of sheets T and enters back to the optical ?ber 49B in 
the table 42. The entered light to the optical ?ber 49B is 
projected from the bottom end of optical ?ber 49B and it is 
received by a light receiving diode 52 of the photo sensor 50. 
When the light receiving diode 52 receives the light, the 

micro sWitch is turned on, and a control circuit Which is not 
shoWn in the ?gure, judges that a pile of sheets T to be 
bundled is surely put on the support plate 36, then it makes 
an order to start a motor (noW shoWn) driving. The table 52 
goes up by this driving of motor in order for pile of sheets 
T to be put and held betWeen the table 42 and the driving out 
portion 40A. Then a staple is driven out from the driving out 
portion 40A and the legs of staple penetrate through the pile 
of sheets T and the legs of staple are clinched by the clincher 
arranged on the table 43, thus the pile of sheets is bundled 
by the stapler. The table 42 goes doWn and returns to its 
home position after Whole process has been completed. 
When the cartridge 60 is exchanged, the support board 54 

of stapler body 40 is detached from the stopper 70 and the 
stapler body 40 is turned around in counter clockWise With 
enforcing stapler body 40 and the upper cover 35 to turn 
counter clockWise by handling operation at the convex 
portion 35A of upper cover 35 as shoWn in FIG. 7. The 
stapler body 40 takes a posture upside doWn. By this motion 
the stapler body 40 returns to be normal position. 
When the stapler body 40 is turned around as shoWn in 

FIG. 7, it is ?xed at the position by a stopper Which is not 
shoWn in the ?gure. Then the cartridge 60 is pulled slantWise 
out to upWard and neW cartridge 60 is inserted into the 
stapler body 40 in order to be loaded. 
As described above, the exchange of cartridge 60 is easily 

attained by inserting slantWise the cartridge 60 to doWnWard 
into stapler body 40. 
When the stapler 40 is in a posture of turning around, 

because the micro sWitch 39 is turned to off, it is prevented 
that the stapler body 40 is driven in error. 

After the loading of cartridge 60 is completed, the stapler 
body 40 is turned again reverse to the above, in clockWise 
With the upper cover 35 in order to be in the position shoWn 
in FIG. 2 to FIG. 4. 

As above described even by the upside doWn positioned 
type stapler 20 the pile of sheets T can be bundled With its 
copied surface up, and the loading of cartridge 60 can be 
easily achieved by turning the stapler body 40. Further, 
because the same upside doWn positioned type model of 
stapler is used for both of the stapler body 40 and stapler 
body 12, reduction of material cost is achieved, and the same 
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type of stapler and the same Way to bundle is used because 
the same type of cartridge is employed, the appearance of 
pile of sheets bundled by stapler 12 and by stapler 20 seem 
to be same and it gives a good feeling. 

Moreover, because the photo sensor 50 is attached to the 
support board 54 of top board 41B of the stapler 40, it is 
prevented that the lead Wire W is eXtended and loosened 
together With an upWard and doWnWard movement of the 
table 42. By this structure a cut off problem of the lead Wire 
W With friction does not occur. And there is no need to make 
lead Wire W longer for loosening portion. 

Further, because the light is emitted though the optical 
?ber 49A in the table 42 to the pile of sheets T, the light 
Which is emitted from the light emission diode 51 of photo 
sensor 50, can be projected on the surface of pile of sheets 
T Without being Weakened. As the structure is arranged to 
receive the re?ected light from pile of sheets T through the 
optical ?ber 49B in the table 42 by the light receiving diode 
52 of photo sensor 50, the re?ected light from the pile of 
sheets T can be received Without being Weakened. By this 
fact the detection of pile of sheets T can be surely achieved 
even When the distance betWeen the photo sensor 50 and the 
pile of sheets T is much long. 

In the above described embodiment tWo optical ?ber 49A 
and 49B are disposed in the table 42, hoWever, one optical 
?ber can be employed When the diameter of optical ?ber is 
large. Further, the optical ?ber 49A and 49B can be omitted 
When the poWer of light from the light emission diode 51 is 
large and at the same time the re?ectivity of pile of sheets 
T for light is high. 
What is claimed is: 
1. A stapler comprising: 
a driving out portion from Which a staple is driven out; 
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6 
a table Which forWardly and backWardly reciprocates; and 
a clincher Which is disposed on said table so as to put and 

hold a pile of sheets to be bundled betWeen itself and 
said driving out portion When said table forWardly 
moves and at the same time a staple is driven out from 
the driving out portion against the pile of sheets, and to 
clinch the front end portions of the staple Which pen 
etrate through the pile of sheets, 

said stapler characteriZed in that, 
a photo sensor is disposed in the other side of said table 

opposite to said driving out portion; and 
one or more through holes are arranged in said table in 

order to guide the emitted light beam from a light 
emission portion of said photo sensor to the pile of 
sheets and to guide the re?ected light beam from a 
surface of the pile of sheets to a light receiving 
portion of said photo sensor. 

2. Astapler according to claim 1, characteriZed in that one 
or more optical ?bers are disposed in said one or more 

through holes. 
3. A stapler according to claim 1, characteriZed in that a 

concave portion is formed on a surface of support plate of 
said table on Which the pile of sheets to be bundled is put, 
and said one or more through holes are disposed at a bottom 

portion of said concave portion. 
4. Astapler according to claim 3, characteriZed in that said 

through holes are consisted by respective tWo holes for light 
emission and light receiving. 

5. A stapler according to claim 4 characteriZed in that 
optical ?bers are disposed in said tWo through holes. 

* * * * * 


